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Abstract 
	
Motivation and objective 
Planktonic Copepods live in environments where light, chemical and hydromechanical signals 
change temporally and spatially. Copepods are highly sensitive to small hydromechanical stimuli 
with mechanoreceptory setae on the first antennae. Copepods detect locally to fluid stimuli 
generated by the other organisms or individuals. They respond to hydromechanical signals in 
surrounding fluid and generated by a potential predator, prey or another copepod. Responses to 
the hydromechanical signals can be obsereved with the change of swimming behavior. Therefore, 
to quantify how copepods respond behaviorally to hydromechanical signals helps understand their 
foraging, predator avoidance and reproduction strategies.  
In this study, we used adult female Oithona davisae (Copepoda: Cyclopoida) as model copepod 
for behavioral observation. Oithona davisae is one of the most dominant zooplankton organisms 
in coastal and estuarine environments. It has a well-developed mechanoreceptory array and is 
potentially very sensitive to small-scale turbulence. The objective of the study was to quantify the 
relationship between behavioral responses of female O. davisae and hydromechanical stimulus. 
Normal swimming behavior without any stimulus was also observed as a reference. 
 
Method 
We developed a stable suction flow that could generate quantifiable deformation rates. It sucks 
individual copepod, and a copepod senses gradually increasing deformation rate and jumps. We 
can quantify the intensity of deformation rate that triggers a copepod to jump. To compare 
behaviors between with and without hydromechanical stimulus, free swimming behaviors of 
female O. davisae both in still water and from the stable suction flow were observed in 
chronological order. To investigate the individual-specific behavior with and without stimulus, 
only one individual was introduced into a vessel. We observed the swimming behavior of female 
O. davisae from hydromechanical stimulus for a long time.  
 
Result and discussion 
The individual-specific jump behavior of female O. davisae was observed. Significant 
differences were found in both hydromechanical detection abilities and jump intensities among 
individuals (Kruskal-Wallis ANOVA, p < 0.001). Therefore, jumps between in still water and with 
hydromechanical stimulus were compared individually. Against hydromechanical signals, female 
O. davisae typically (90%) jumped at positions where deformation rates ranged between 0.1 and 
1.9 s-1 (mean ± SD: 0.68 ± 0.46 s-1). For all individuals, jumps against hydromechanical signals 
were faster and longer than those in calm water. All jumps triggered by hydromechanical signals 
were clearly directed towards lower-deformation regions. Therefore, female O. davisae wants to 
leave environments with hydromechanical signals over certain levels. However, female O. 
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davisae responded behaviorally with certain time latency to the hydromechanical stimulus. 
In still water, female O. davisae spent 93-98% (mean ± SD: 96.2 ± 1.6%) of time in sinking. 
With existence of prey, female O. davisae was also reported to sink for 98% of time. Female O. 
davisae, as an ambush-feeding copepod, spent most of time in sinking because the weak 
hydromechanical signal for prey detection is less interfered by self-generated noise.  
Without stimulus, female O. davisae jumped 0.8 ± 0.2 body length (BL) at speed of 6.3 ± 0.8 
BL s-1. However, it jumped 2.2 ± 0.5 BL with speed of 15.0 ± 2.7 BL s-1 against hydromechanical 
stimuli. Compared with other copepod species of similar body size, female O. davisae shows 
relatively higher hydromechanical detection abilities but lower kinetic capabilities. The higher 
detection ability enables female O. davisae to respond to potential risks beforehand and thus 
avoids unnecessary intensive and energy-wasting escapes. Slow movement may reduce the 
detection probability by a mechanoreceptive predator. The strategy may also effectively decrease 
predation risks from visual predators in turbid and eutrophic environments. 
 
Conclusion 
We observed individual-specific jump behavior of female O. davisae both with and without 
hydromechanical stimulus. Through individual comparison of jump characteristics between in 
still water and with hydromechanical stimulus, it was found that female O. davisae wanted to 
leave environments where hydromechanical signal was higher than 0.1 s-1. According to the 
foraging experiment reported in literature, we quantified that O. davisae perceives and captures a 
motile prey at weak deformation rate less than 0.1 s-1. Hydromechanical signal higher than 0.1 s-1 
may interfere the weak hydromechanical signal from prey. Therefore, female O. davisae jumps 
intensively and directionally towards a world with lower hydromechanical signal level.  
Female O. davisae usually jumps less than 1 body length at speed of 6 BL s-1 in clam water. 
However, it can jump over 2 body lengths with speed of 15 BL s-1 when hydromechanical signal is 
higher than 0.1 s-1. It was reported that high turbulence in surrounding environments decreases the 
hydrodynamic sensing ability of copepods to predators, which may result in higher vulnerability 
in turbulent environments. It also explains why female O. davisae jumps more intensively and 
pressingly from the hydromechanical stimulus. 
Higher hydromechanical signals may represent existence of predators, swimming copepods or 
even violent natural processes in the ocean. Escape from higher deformation region may thus help 
female O. davisae reduce mortality rates, decrease competitions with cooccurring copepods, or 
extricate from turbulent conditions.  
 
